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SOME_ESTIMATES FOR THE COST EFFECT!VENESS OF EDUCATIONAL INPUTS -
FOR READING PERFORMANCE OF DISADVANTAGED CHILDREN
IN CALIFORNIA TITLE | PROJECTS

Herbert J. Kiesl ingg"

Consultant to The Rand Corporation, Santa Monica, Cal ifornia

INTRODUCT I ON

In a recently published Rand research report,[]] the author pre-
sented relationships of someedueational |nputs and read|ng performance
of disadvantaged California Tltle | puplls whlch utilized a highly simpli-

“fied model of the compensatory educatlon process. This paper. is meant .

to give some extensions of those flndlngs |nc1ud|ng some cost imputations
It is meant to be helpful to practucung educational managers of compensa-
tory education programs as well as to researchers The numbers given are

defended as being no more than hlghly suggestlve

‘ ln order to prevent the reader from being requured to read the orlgl- |
nal report the model and data used are summarized briefly ‘in the first

section. The basic hypotheses tested and flndlngs are also given before

some - addltlonal flndings and cost relatlonshlps are presented

- SUMMARY OF DATA, VARIABLES,'AND.WORKING HYPOTHESES

The data for the study were gathered by questionnaire administered
in personal interviews to a six-percent sample of California Title |
[2] enrolling ten percent of California Title | students. All

projects in the study used the same performance measure, the Stanford

projects,

Reading Test. ‘Information was gathered and used for pupils in four ele-
mentary grades.

The following four hypotheses make up the basic framework or "'model"
about which the study was designed.

* .

Any views expressed in this paper are those of the author. They
should not be interpreted as reflecting the views of The Rand Corporation
or the official opinion or policy of any of its governmental or private

research sponsors. Papers are reproduced by The Rand Corporatlon as a
courtesy to members of its staff.
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(1) The more minutes of instruction the pupzl recezves, the more he
learns.

(2) Instruetional specialists, trained as they are in diagnostic
individualized znstructzon techniques, are szely to be more effbutzve
in teaching readzng, per minute of znstructzon, tnan other teachzwg
personnel : ‘

(3) Pupils learn more in programs in which diagnostie; instraction-
al, evaluation, and adhmnzstratzve porsonnel are weZZ coordznated eon- -
aernzng objectives. |

(4) Since dszbrences in the family life style of the pupzls have

. possible tmportant effécts upon their motivation and abzlzty to learn,

soczo-economzc characterzstzcs should be contPoZZed’as carefully as
posszble

The data gatherlng effort was - focused upon |nformat|on needed to
test the hypotheses JUSt enuncuated ‘Questions were asked concernlng

the amounts and types -of |nstruqt|onal'resdurces used ‘as well as the

] eoérdinatibn or’”teemWOrk" preéent.u,lnfermation WaS'also-gathered_for

several variables meant to measure socio-economjc status, including.

moblllty,,racial characterlstlcs, and percent of children in the school

‘attendance area receuvung ald to. famllles wuth dependent chlldren [3]

STATISTICAL TECHNIQUES USED v

The statlstlcal prOCedure used was multuregressnon analysis, a
technique through which it is possible to estimate the effect of one
variable while at the same time holding constant the effects of other
variables in the model. Since it was felt that instructional time,
program coordination, and pupil socio-economic characteristics were
important a priori as discussed above, it was important to include vari-
ables for each of these effects in the explanatory model. It was also
ﬁeceséary to account for the effects of program length and pupil be- _
ginning score.[h] Beyond these considerations, variables were chosen
or omitted from the model on the basis of their explanatory power.

Various combinations of functional forms were tried for the variables,

but usually the linear form turned out to be best.

ey -
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The model which was conslstently best in explanatory power |ncluded :

- the followung variables:

* Beginning Score

. Program Length

. Percentage of Pupils Who Belong to a Mlnorlty[Gioup
5

* Minutes of Instruction by Readlng SpeClallStS

. Mlnutes of Instruction by Paraprofessuonals Helplng Regular f'
Classroom Teachers -

. Percentage of Instruction in a Separate Faclllty

* Hours of Plannlng per Week

, Thls model was flt to pooled readlng achievement data for all puplls
in grades 2, 3, 4 and 5 as well as for grade 3 alone (Grade 3 was the
only_slngle grade for which there were enough observatlons to allow
fltting the_eqdation separately.). For‘the pooled data all variables in
the model had explanatory power; 61 for grade 3, however, only beginning'

score, program length and spec|al|st instruction were relat|ng to readlng

gains at h|gh probablllty levels.

SUMMARY OF FINDINGS

Table l g|ves the relatlonshlps of the. key resource-uslng varlables
to gain in. the pooled grade scores along wuth some cost estlmates Out-

comes for ~other varlables are llsted |n Table 2.

lt is |mportant to note the flgures in Column 4 of Table l, the
probablllty that the results did not occur by chance. This gives what
might be considered an estimate of the dependability of the findings,
with the higher the figure, the higher the probability that we would
discover a similar relationship in a different set of data. Most re-
searchers do not feel confident about this assumption unless the prob-
ability is 90 percent, and much preferably, 95 percent. Thus the findings
in Table 1 for paraprofessionals assisting the classroom teacher and use
of a separate facility, while seeming to show that these inputs are
efficient, are certainly not dependable enough for us to accept wi thout

(71

strong reservations.

The instructional variable which is most consistently and dependably

(in the sense just mentioned) related tn reading gains was that for the

LN
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trained reading speciaiist.[8] Indeed, as already mentioned, specialist
instruction was the only school input related to reading performance in
the third grade considered separately With the strength of the relation-
ship even stronger in that grade than in the four pooled grades. While
the variables for instruction by paraprofessionals were less statlstl-
cally s|gn|f|cant, they showed signs of having some |mportance. ThlS |

was especially true for instruction by paraprofessional instruction in

. support of the regular classroom teacher.[9] The only instructional

variable which was never related to reading gains at all was that for
the regular classroom teacher. It should be noted that in the schools
studied the classroom teacher usually had other responsibilities besides

those to program children and typlcaiiy could not devote a few adﬁztzonal
mlnutes of |nstruct|on per week to them.

of the varlables constructed to measure planning and coordlnatlon,

only that for hours of plannlng |tself was related to performance. The

‘soclo-economlc variable most related to reading gain was that denoting’

percentage mlnorlty (black, Spanish surname, Amerlcan Indlan) and even
this reiatlonshlp was weak There was also a weakly slgnlflcant inverse

relationship between percentage of pupils in the project school who were

.target chlldren and readlng galn. Thls is further d|scussed below.<

To summarize the foregolng results, the first two hypotheses given

_ﬂabove are’ strongiy supported. Minutes of. instructlon -especially those

by the trained reading specialists, were consistently related to reading
gains. The hypothesus concerning coordination is supported to the extent
that we can interpret planning hours @s a coordination variable, although
the finding is not replicated when data for grade 3 alone are used.
Finally, the variables used for home socio-economic characteristics did
not reflect much difference in performance, with percentage minority and
percentage target children being the only variables showing signs of
being different from zero.

COST AND EFFECTIVENESS

Perhaps the best way to translate the findings

results that are readily meaningful to policymakers

6

in cost terms. This is done in Column 3 of Table 1.

of the study into
is to present them

Presenting such
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cost estimates, even if carefully constructed, is not without its dangers,
and care must be taken that the figures are not interpreted too iiterally.
They are perhaps best interpreted to nean'that we may entertain a reason-
able hope that $100 per pupil spent on instruction by reading specialists;
working alone or in some combination'withvparaprofessional assistants,

can return in the'nefghborhood of an additional‘one-tenth of gain per
month of instructionv If true, this would mean that an addltlonal expendi-
ture of $300 per pupil would bring these children to a learning rate near
the national norm, if we use the figure of 0.7 months gain as the "normal"
learning rate of pupils meant to be reached by Title | programs, ‘as many

do. M1

alleged to be the case in many high minority core-city schools, it might

In situations where the present system is failing, as is often

be efficlent to substitute spec1al|st instruction for relatively large

[12]

amounts of traditional self-contained classroom instruction.

" CONCLUDING COMMENTS

It s widely believed, mostly on the basis of the reports of large

- national surveys, that compensatory educatlon has "failed." The findings

of this study, which demonstrate modest. average success and the possl-

bility of very respectable gains in readlng if dlagnostlc readlng speclal-

‘ists are used for. lnstructlon, stand in partnal contradlctlon to this.

Supposlng these flndnngs are accurate (and this can be checked only
through repllcatlon) why are the large survey results so different? |
think the answer to this lies in the fact that the methodology used in
such surveys has been dangerously faulty, as pointed out in 2 recent Rand

[13]

survey of educational evaluation. The most glaring defect is that

they depend on results of matching program children with control groups

which are probably superior. Randomly matched control groups in research
designs for ongoing Title | and Headstart programs are almost non-existent
and conscientious educators almost always choose children for the program
who need it most. |In addition, it seems reasonable to assume that "spill-
[14] There-
fore, while it is reasonable perhaps to assume that 'no difference"

over" gains from program to non-program children take place.

findings from such research tell us that there are no large gains, it
cannot be said that there are no gains.

L
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On the other hand, there is |ncreasing evidence from other compen-
satory education research which tends. to support the findings here.
Guszak discusses research which he feels gives rise to a ''reasonable _
hunch'' that instruction: by d|agnostic reading teachers is effective for
disadvantaged pup|ls.[]5] Blssell has ‘shown convincingly in a careful
analysis of the findings of many well -designed compensatory education
research proJects that better learnlng rates are associated with the
degree of external organization and sequencing of the child's learning
experlences, hlerarchlcal organlzatlon of objectives, a directive teacher
role, and the nature and amount of program supervision and personnel
[16]
with instruction by tralned speciallsts, especially so when the program
is planned such that the regular classroom teacher and paraprofessionals
are well coordinated to the specialists' actuvuty

tralning These attrubutes are prec|sely ‘those that are present

At the time of writing (March 1972), there is considerable national

controversy over the issue of whether quality educatlon can be given in

~core city schools without resortlng to large bussing programs. The

present study has been used’ by some in. that controversy to imply that
such schools can be greatly |mproved with addltional re;ources.[]7]

It is, in fact, dangerous to extrapolate the flndings in this study
to core city schools with one-hundred percent disadvantaged populatlons;b

dlrectly There were six such schools |n the study sample. and none of

‘the six used more than mlnlmal instruction by reading spec|al|sts.[]8]

This means that we cannot extrapolate the important specialist finding
to such schools directly. Of course, we still have the finding that
specialist instruction is related to reading gains in general, and there
is no reason to believe that it may not hold true for core city schools

even though we do not have any direct evidence that it does.

There is other evidence which supports, but only weakly, the
notion that program children do better in schools where theijr percentage
is less than half of the total school enrollment. In the sample there
were thirteen projects where average gain in reading was greater than
one month for each month of instruction and all thirteen were projects

where less than fifty percent of total school enrollment were program

children. When a variable for percentage program children in the

8
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building was used in the regression equations, it was found to be
negatively related to gain although not at high levels of probability.[lgl
It would be incorrect to infer from this weak relationship that large
gains can be scored only in buildings where less than half of the children
were in the program, but the evidence does nonetheless lean slightly in
that dfrection.

There are some logiétical problems in adding large amounts of
specialist instruction to one hundred percent disadvantaged core city
schools:also.v In an inner city elemenfary school with 600 pupils, for"
example, if each pdpil‘Were_to‘get thirty minutes of attention from a
specialist weekly, about fourteen specialists would be'réquiréd.r This
means that additfonai:facilities équal to more than half the size of the
present building will be required, by no means a minor undertaking. On
the other hand, if only'oné-quarter or one-third of the students in a
school building are program children, facilities can often be found
(portable classrooms, etc.) without major disruption and eXpehSe being
necessary. ' ' '

One last caveat perhaps should not be necessary. The findings here

~are for only one subject, Reading, and then only in. four elementary

grades. They are not properly extrapolated to other subjects or other

- grades. They’also have ]lttle to tell as édncerning how;ldng they will

~be maintained, which is undoubtedly the single most important question .
demanding our attention. S R
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Table 2

The Relationship of Non-Resource Using or Non-Statistically
Important Variables in the California Title | Study,
by Relationship to Reading Gain@

Variables Related to Gain in Readirg Score

Program Length in Months from Pre-Test to Post-Test

Average Score on Stanford Reading Test, All Program Children, Beginning
of Program .

Percentage of Program Children American Indian, Black, or Spanish Surname
(Pooled Grades at the .85 Probability Level Only)

Percentage of Children in the School Building Who Are Title 1 Target
Children (The .80 Probability Level Only)

Variables Not Related to Gain in Reading Score

Minutes of Instruction per Week by the Regular Classroom Teacher (Beyond
the Normal Program)

Hours per Week of Formalb In-Service Training by Instructional Personnel

Dummy Variable for Whether or Not All Project Personnel Were Ultimately
Directed by a Single Manager

Dummy Variable for High and Low Use of a Full-Time Psychologist for
Diagnosis

Percentage of Pupils in Program at Beginning of Year Still Present at End
of Program Year

Percentage of Pupils in School Attendance Area Who Received Aid to Families
With Dependent Children

A fuller description of the variables as well as the means and standard
deviations for most of them is contained in the original report, pp. 17-25.

bThis variable did not include informal (but highly important) in-
struction in the nature of on-the-job training given by specialists and
classroom teachers to paraprofessionals. This omission, plus the fact that
special ists have thorough training in individualized instruction while

other personnel do not, could account for the non-significance of this
variable. :
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FOOTNOTES

H. J. Kiesling, Input and Output in California Compensatory Education
Projects, The Rand Corporation, R-781-CC/RC, Santa Monica, California,
1971.

The sample was chosen on a stratified random basis subject to the
limitation that only projects which employed the.Stanford Reading
Test were considered for use. These accounted for about one third of
all California projects in the 1969-70 school year. 1 know of no

a priori reason why this limitation may have made the sample unrepre-
sentative of the state. Stratification criteria used in sample se-
lection were the percentage of children in the school attendance area
receiving aid to families with dependent children (AFDC), percentage
black, and percentage with Spanish surnames.

The questionnaire used is published as an appendix to the original
report.

See original report, pp. 17-18 and 48.

The minutes of instruction variable was constructed to have a common
denominator of the number of minutes of instructicn each child re-
ceived per week on an individual equivalent basis. The following is
an example of how the variable was constructed. |If a single special-
ist saw groups of 10 pupils 30 minutes per day five days per week,
Individual Equivalent Minutes (IEM's) would be 15 (30 divided by 10
times 5). If the specialist has one paraprofessional assistant for
these ten pupils, 1EM's for each, abstracting from supervision time,
doubles. Since it is assumed that the specialist and the parapro-
fessional both lose ten percent of their time in the specialist's
supervision of the paraprofessional, IEM's for each was computed to
be 13.5 and not 15. The convention used to account for time taken

in supervision was to deduct ten percent of the instructicnal time

of supervising teacher and paraprofessional for each of the first

two paraprofessional aides, and five percent for each aide after that.

Appendix B in the original report contains a discussion of the
strengths and weaknesses of using pooled grade data.

The probability for paraprofessional instruction assistance of the
classroom teacher is conservatively stated, however. See the dis-
cussion in the next paragraph.

This finding fits some a priori notions enunciated in a paper by

F. J. Guszak: '"The Diagnostic Reading Teacher for the Disadvantaged
Child," in J. L. Frost and G. R. Hawkss (eds.), The Disadvantaged
Child, Houghton-Mifflin, Boston, 1970, pp. 361-378.

The statistical significance given in Table 1 for this variable is
conservatively stated because the variable was significant at higher

13
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probability levels in some alternative model specifications besides
the one used.

A slight error in the original report should be noted here. When

the logarithm of the specialist instruction ‘is used, a problem exists
with zero values, since log 0 = -00. No matter what convention is
used to deal with this, the instruction variable for paraprofessionals
helping classroom teachers is statistically significant at the 97
percent Jevel. However, when the linear form of the specialist vari-
able is used significance drops to 75 percent. In Table | the value
used was an average of these two findings. The convention used for
Zero values in the original report overstates the functional relation-
ship of the specialist variables (especially near zero) and if the
linear form is correct, overstates the paraprofessional variable some-
what as well. In this paper the conservative choice was always made

when there was some doubt about which functional form of the model was
best.

In no statistical exercise such as this study can cause and effect
relationships be inferred with certainty. This can only be approached
in the controlled experiment. This means that there is always the
possibility that the relationships found might in fact be explained by
the influence of forces not being studied. As an example in the present
study, perhaps pupils in projects having more specialist instruction
also happen to be members of families where there is more sophisti-
cated verbal interaction. The cause of better reading gains is (unde-
tected) differences in family circumstances and not specialist in-
struction at all: our conclusion is erroneous.

Upon careful reconsideration of the data for possible alternative
explanations for the relationship between specialist instruction and
reading gain, | could find none that seemed plausible. One possibility
had to do with the fact that central city schools had little specialist
instruction and also performed poorly (see also the concluding section).
But while it is true that inner city schools did not use specialists
heavily, only two out of seven such schools were very far below the
mean (one was slightly above). Besides this, regressions for the 35
non-inner city schools still showed the specialist variable to be
highly significant statistically. A range of possibilities involving
socio-economic differences in the home were also considered. If these
are related to any other socio-economic characteristics which | was
able to collect formally or notice informally, the possibility that
this explanation is true also seems small.

The Coleman Report found an average gain of 0.75 months for children
who had not dropped out. Wargo and associates assume a rate of 0.67
months gain per month of instructjon.

If Title | children, 20 to a classroom, were to be given individu-
alized instruction by diagnostic specialists three hours a day jnstead
of traditional instruction where there are 30 pupils in a self-contained
classroom, | calculate the difference in cost per pupil per year at

$200 at most. This includes the cost of two additional classrooms,
additional diagnostic and instructional materials, and the use of one
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paraprofessional assistant to the specialist. It also assumes, of

course, that the regular classroom teacher is used profitably else-
where.

H. A. Averch. S. J. Carroll, T. S. Donaldson, H. J. Kiesling, J.

Pincus, How Effective Is Schooling? The Rand Corporation, R-956-
PCSF/RC, 1972, Chapter 6.

See the discussion of the findings by Gray and Klaus in ibid.

-Op. cit.

Joan S. Bissell, The Cognitive Effects of Pre-School Programs for
Disadvantaged Children, Unpublished Doctoral Dissertation, Harvard
University Libraries, 1970.

See Testimony of Secretary Elliot Richardson before the Sub-Com-
mittee on Education, Committee on Labor and Public Welfare, U.S.
Senate, March 24, 1972, pp. 32-33.

One had 21 minutes of instruction per child per week and the other
five all had less than ten. Also see the note ten above.

The probability that the coefficients obtained were different from

zero was about .80.
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